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On the night of December 18, 1974, 
this huge oil tank in the Mizushima 
refinery on the Inland Sea of Japan 
(Seto Naikai) developed an eight- 
metre rupture and spewed out 
millions of gallons of hot Bunker C 
oil. 

Since accidental spills cause most 
of Canada’s major pollution emer- 
gencies, the federal government is 
working hard to prevent spills and 
improve clean-up techniques. 
Because of similarities between the 
Inland Sea of Japan and Canada’s 
Georgia Strait-Vancouver Island 
area, Environment Canada sent Clive 
Nicol of the Environmental Emer- 
gency Branch (EPS) in Vancouver to 
observe clean-up measures. It ap- 
pears that Canada was the only 
country to send an international 
observer. 

Mr. Nicol had learned Japanese 
while studying the martial arts and 
fisheries in Japan, and what follows 
is his account of the visit. It will be 
of interest to those who are con- 
cerned about how we might deal 
with such a large spill. 
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A horizontal 8-metre split near the bottom of tar” 
270 at the Mizushima refinery releases ~ CIty 
million gallons of hot Bunker C oiffough 
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The Mizushima 
Oil Spill 


It was Tuesday, January 7, getting late, 
and we had to circle Haneda for 30 
minutes. From the air, Tokyo Bay seemed 
as crowded with ships as Haneda air- 
port was crowded with planes. Once on 
the ground though, getting through 
immigration procedures was easy, for | 
had a return ticket, a. valid passport, and 
could explain in Japanese the reasons for 
my coming. 

“Very good” said the officer, in care- 
fully accented English, “you have come 
to study the pollution of the Seto Naikai.” 
He stamped the passport with a flourish 
and added, “Pollution is very bad in 
Japan.” 

Customs clearance could have been 
more difficult, for | had cameras, a tape 
recorder, binoculars and other interesting 
sundries. However, | had purchased a 
maple leaf emblem at Vancouver airport, 
and it gleamed on the rather scratched 
hard hat that | had placed strategically at 
the top of the first bag | handed to the 
customs officer. | explained that | hadn't 
come to join any radical student demon- 
stration, but had been sent by the Can- 
adian government to observe the clean up 
of the Mizushima oil spill in the Inland 
Sea. The customs officer looked no fur- 
ther and ushered me through. 

| was pleased to see that my sister-in- 
law Yukako and her friend were waiting 
for me. Since it was almost 10:00 p.m., 
and my mother-in-law’s house is on the 
outskirts of Tokyo, we left right away. 

The trip had been arranged very 
quickly. On Thursday | was asked if | 
would go; Friday | obtained my ticket 
and passport, plus a travel advance of 
course; Saturday | was especially solic- 
itous with my wife Sonako; and on Sun- 
day | took off. Having lost a day to the 
international date line, | was in Tokyo on 
Tuesday. 

The next morning | got a lift downtown 
and presented myself at the Canadian 
Embassy. All over the world, government 
officials have one striking similarity — they 
do not like to be rushed. | needed the 
understanding of the Canadian Embassy 
me! WAS going to be able to ease through 
meterviews with Japanese govern- 
she short time | was 


had been precious little time to warn 
people of my arrival. As it was, the Em- 
bassy gave me not only understanding, 
but keen interest and cooperation. 

The First Secretary, Mr. A. Advocaat, is 
a refined gentleman who speaks Japan- 
ese fluently, and it was he who made the 
first telephone calls to various Japanese 
officials, and who arranged to have Mr. 
Watanabe, an energetic young Japanese 
staff member, help me set up interviews. 
That wasn’t an easy task. The people | 
had to see were all harried. Some of them 
had been sleeping at their offices, and all 
of them had taken meals at work. They 
were trying to cope with the worst oil 
spill ever to hit Japan, and in financial 
terms (over $100 million) perhaps the 
worst spill in the world. 

At two that afternoon, Mr. Watanabe 
and | arrived at the Ministry of Agricul- 
ture’s massive building which housed the 
operations centre set up to handle 
information coming in from four affected 
provinces on the Inland Sea. The office 
was crowded with people, and desks 
were piled high with papers. Blackboards 
were filled with figures and the walls 
were covered with maps. 

A senior fisheries man, in shirtsleeves 


An oil-polluted fish compound. 


and looking a little tired, got up and 
came over to us. We apologized for in- 
truding and Mr. Watanabe introduced me, 
explaining that the Canadian government 
was concerned about oil spills, and that 
the situation in the Inland Sea had many 
parallels with that in the Puget Sound- 
Gulf Islands-Georgia Strait area. The 
fisheries man nodded, and indicated that 
we should sit at a table that had been 
cleared for us hurriedly. Maps, charts and 
sheets of figures were set down. Mr. 
Hayashi was busy and the time for polite 
conversation was over. 

The oil spill occurred on the night of 
December 18 at Mizushima from one of 
the most modern refineries in Japan. It 
processes 270,000 barrels of crude oil 
per day, and produces fuels, lubricating 
oils, and aromatics. 

The management of the refinery had 
been very sensitive to public opinion and 
the growing demand in Japan for anti- 
pollution measures. | was told that 
government and industry had been work- 
ing to clean up pollution problems in the 
Inland Sea for many years, and that it had 
recently been possible to fish for market- 
able prawns close to the refinery. 
Refinery staff conducted regular training 


sessions in fire-fighting, laying of oil 
booms, etc. However, nobady was really 
prepared for the scale of the Mizushima 
spill. 

Tank number 270, one of six in the 
direct desulfurizing plant, was 52 metres 
in diameter and 30 metres high. A minor 
leak was noticed from this tank on the 
night of December 18, and because tank 
271 wasn't as full as 270, the operators 
opened the connecting valve between 
the tanks to level the head of oil. Ap- 
parently this was standard operating 
procedure. Soon after the valve was 
opened, the side and bottom of the tank 
parted and oil gushed out of an eight- 
metre split with tremendous force, spray- 
ing as far as 100 metres. The capacity of 
tank 270, and of its neighbour 271, was 
50,000 kilolitres (11 million Imperial 
gallons). 

The temperature of the escaping oil 
was as high as 90°C (194°F) which 
prevented anyone from shutting the 
valves connecting 270 and 271. By the 
time men were able to reach the valves, 
most of the oi! was gone, and the huge 
tank was buckled and split like an old 
paper bag. Refinery officials reported that 
46,560 kilolitres (10,243,200 Imperial 
gallons) were lost from the tanks. When 
the oil gushed out it tore loose the 50-ton 
concrete and steel base of the tank’s 
stairway, and then smashed the base 
through the rather fragile concrete 
retaining wall which enclosed the tank 
area. 

The escaped oil flowed along refinery 
roads for a few hundred yards and 
entered a canal which led to an oil sep- 
arator. The oil flowed over the separator 
and into the harbour. The volume and 
temperature of the escaping oil made it 
difficult if not impossible to contain on 
land or in the canal, and once into the 
harbour area strong winds, waves and 
darkness made containment efforts futile. 

The Maritime Safety Agency mobilized 
41 patrol vessels and tried to emulsify 
the oil with dispersants. In retrospect, it 
is easy to understand why this effort 
would fail. Firstly, the sheer volume of oil 
would have required 10 million gallons 
or so of chemical dispersants plus the 
ability to spray and mix this amount ina 
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short period of time. Secondly, the sea 
was quite cold, and chemical dispersants 
do not work that well on cold Bunker C 
oil. Thirdly, the oil was moving. 

| listened intently, asked a few ques- 
tions, and scribbled furiously in my note- 
book. Most of it | understood, although 
place names were often unfamiliar. Mr. 
Watanabe helped me by putting some 
official bureau titles into simpler Japanese 
so that | could understand the compli- 
cated structure of environmentally con- 
cerned departments. 

| now had a good idea of where to go 
and who to see, and if there were prob- 
lems, | could phone Mr. Hayashi. We 
thanked him and his staff and left. My 
head was spinning a little, and | needed 
coffee before moving to our next ap- 
pointment with head office officials of 
the Mitsubishi Oil Company. This was 
going to be a delicate one, for the Can- 
adian government had no right or desire 
to be involved in asking who was re- 
sponsible and why. We needed to find 
out the general circumstances, and de- 
tails about how the oil company was 
handling clean-up. Over coffee, Mr. 
Watanabe and | planned our approach. 

We arrived on time. In busy Japan 
punctuality is a courtesy best not for- 


Pacific 


Ocean 


gotten. As it turned out, we had nothing 
to worry about. Mr. Inose, Manager of 
the Engineering and Technical Depart- 
ment, was most cooperative. In going 
through the initial polite rituals, | found 
Mr. Inose spoke very good English. Then 
it was business and | was able to lapse 
into Japanese once more without worry- 
ing about putting the formal, polite 
endings on verbs. 

The clean-up operations were massive. 
Figures released in January indicated 
that 8,189 workers, 738 boats, 153 air- 
craft, some 30,000 metres of boom, 
hundreds of trucks — many with vacuum 
equipment, earth-moving equipment, 
cranes and all manner of oil-recovery 
devices were used. From all over Japan 
men, boats and equipment centred on 
the Inland Sea. The refinery at Mizushima 
was closed down, and all available hands 
were put to work on clean-up and dis- 
posal. Finishing the summary, Mr. Inose 
said that if | were going to Mizushima 
could he telephone the refinery to tell 
them of my arrival —and could he recom- 
mend an inexpensive hotel ? 

The next morning | caught the 
super-fast ‘‘Shinkan” train to the city 
of Okayama, and passed through 
Nagoya and Osaka en route. From 


Okayama | took a local train to 
Kurashiki, a picturesque little town just a 
short taxi ride away from the newer 
industrial communities and complexes 
of Mizushima. The total distance is ap- 
proximately 900 kilometres. However, 
thanks to Japan's impressive public 
transport system, | was at the gates of 
the refinery at three in the afternoon, 
only seven hours after leaving my 
mother-in-law’s house. 

As | got out of the car in front of the 
Mitsubishi refinery’s main office, a 
stocky man came down the steps, 
smiling, his hand outstretched. Just days 
before, from my desk in Vancouver, | 
had talked with Mr. Shigetada Niwa, 
and it was really because of the informa- 
tion he had given me over the telephone 
that my boss, Robert McLaren, thought 
it would be worthwhile for me to go to 
Japan to see what was going on. 

Mr. Niwa gave me a quick tour of the 
scene of the accident, and the next day 
took me by company car to Uno. From 
there we crossed the Inland Sea by ferry 
to the city of Takamatsu on Shikoku 
Island. On the way we passed between 
many small islands covered with pine 
and bamboo with a backdrop of moun- 
tains and orange groves. 

Yes, there are differences between the 
Inland Sea and the Gulf Islands, but 
many similarities too. Turn a corner and 
take a photograph from this or that 
angle, and you could convince people 
that you were coming through Active 
Pass on the way to Victoria. The Jap- 
anese have oysters and clams, many of 
the same seaweeds, the same rugged 
coastline, and similar winter sea 
temperatures. 

Subject to dangerous currents and 
sudden winds, the Inland Sea has pro- 
duced a population of very tough, inde- 
pendent fishermen, who generation 
after generation have lived in close 
harmony with the sea. The area has a 
distinct cultural flavour, with its own 
dances, folk songs, fishing methods and 
customs. In short, fishing is not simply a 
commercial enterprise, but a way of life. 

Fish culture has developed to a high 
level, as has the culture of prawns, 
oysters, and the two main types of 


edible seaweed which form a major part 
of the Japanese diet. 

In the early part of this century when 
Japan started to become a great naval 
power, the Inland Sea, being an ideal 


Men of the Japanese Self-defence Force in action 
in Kagawa Prefecture. 


A small boom in a fishermen’s cooperative harbour. 


anchorage for large fleets of vessels, de- 
veloped as a centre for other marine 
activities. Now, 8 large oil tankers and 
about 1,800 freighters, barges and 
ferries ply the inland passages daily. The 


concentration of shipping and industry in 
the area has brought with it the ecological 
threats of pollution and landfill. 

In the past 20 years, and more partic- 
ularly in the last 5 years, government 


and industry have responded to public 
opinion, and have cooperated in clean- 
ing up the Inland Sea. From local 

reports, it would seem that the area had 
been at Its cleanest for along time, and 
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Drums of recovered oil sludge and debris in 
Tokushima Prefecture. 


Mitsubishi Oil Company employees cleaning a beach. 
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that the Japanese people had begun to 
see glimmerings of hope for ecological 
survival of the Inland Sea. 

It was a short walk from the ferry 
terminal in Takamatsu to the Plaza 
Hotel. The Mitsubishi Oil Company had 
pretty well taken over the operations 
centre for Kagawa Prefecture, and 69 
people were running two large opera- 
tions rooms and living in the hotel. With- 
in an hour of being introduced to Mr. 
Imae, the chief there, | had been swam- 
ped by information, all in Japanese, and 
it was going to take me a couple of 
hours that night just to decipher my own 
notes. 

The hotel was full, | was told, but 
would | wait a little while please ? Some- 
one agreed to double up with someone 
else, and a room with bath was opened 
for me. This was very considerate, and 
very convenient. | could live and eat 
with the men working on the spill, and 
get to know them better that way. 

Mr. Imae, affectionately called “the 
professor” by other workers, gave me an 
excellent short course in the geography 
of the area, then handed me over to Mr. 
Yano, the man in charge of field parties. 
Could | be ready to leave in one hour to 
observe beach cleaning operations ? 

All along | stressed that | would be 
acutely embarrassed if | got in anybody’s 
way, or interfered with their work. All | 
wanted to be able to do was to observe, 
and to wander around in the oil with 
everyone else. Mr. Niwa, who was 
standing near by, interjected at this 
point, “Mr. Nicol brought working 
clothes — hard hat, rain gear, safety boots 
and life jacket. You can take him any- 
where. If he falls in the sea, he says it’s 
his responsibility, so we don't have to 
worry’. He laughed, and we joked about 
suitable disposal methods for bother- 
some government officials. 

“What impresses me about Canada” 
said one of the oil men, “‘is that they 
take an interest in this, and they don't 
send some kind of important person with 
a suit and a tie, but a technician with 
boots and a hard hat”. That sentiment 
was echoed by several people. 

During the following week | visited 
several sites, and learned about how the 


oil had spread. Winds between Decem- current action. storms frequently deposited sand over 
ber 18 and 25 reached 45 mph, and the On beaches, the oil penetrated 30 and one layer of oil, after which more oil was 
oil moved in long, broad strips across more centimetres in the sand. The carried in, to be covered again by more 
the Inland Sea to the northern coast of 
Shikoku. Dramatic pictures appeared in 
the international press of oil being 
swirled around in the famous whirlpool 
of Naruto, between the coasts of Toku- 
shima and the big island of Awaji in the 
mouth of the Kii Straits. 

The general appearance of the oil on : ; Me 
the water was that of striations, up to * “ite 
three kilometres long, with heavy cores 
of thick oil and with much wider and 
thinner edges. However, the nature of 
the oil was soon changed by the low 
temperatures and by the physical action 
of waves and currents. The Bunker C 
that came from the refinery was blackish 
in colour, while the muck that was mov- 
ing on the sea, and on the shores, bays, 
harbours and channels of Kagawa and 
Tokushima had by January 10 become a 
thick, reddish-brown sludge, referred to 
in oil-spill literature as “chocolate 
mousse’. The Japanese fishermen had a 
far more accurate, if vulgar, description 


The author, C.W. Nicol, is a senior technician with 
; the Environmental Emergencies Branch of EPS in 
for it. Vancouver. 

On January 11, | saw massive amounts 


of this oily sludge in Tokushima Prefec- 
ture, 50, 60 and 70 miles from the spill 
site. Some of the sludge was beginning 
to sink. Big blobs of sludge would sink, 
stay under water for several seconds, F 
then slowly come to the surface again. rf 
An unknown amount of sludge eventu- : 
ally sank to the bottom at several places 
in the Inland Sea. Mitsubishi Oil Com- 
pany engineers told me that this sludge 
was an ‘oil in water’ emulsion, approxi- 
mately 30% oil and 70% water, with a 
considerable amount of fibre and other 
debris to bind it all together. Its appear- 
ance was revolting. 

Some beaches and shores were hit by 
oil two or more times. Each oil polluted 
island developed twin “tails” of slick on 
the leeward side, as wind and waves 
carried oil off its beaches. Not only were 
the windward sides of the islands pol- 
luted — waves and currents also tended 


to “wrap” the oil around the leeward ae Se ee oe tne 
sides. Oil became trapped in the fixed It was found that one person could filla 45-gallon manipulated by a crane on land orona ship were 

: : 3 ; : drum with along-handled bailer in 20 minutes. found to be the most effective devices for removing 
nets of the mariculturists, and this oil 


3 This method, plus vacuum pumps on ships and oil sludge from the water. 
was also being released by wave and trucks, and a shallow steel mesh basket 


sand. Core samples from beaches in 
_ Kagawa and Okayama Prefectures 
looked like a layer cake. 


Oil slicks drifting off islands in the Inland Sea 
National Park, as wind and waves carry oil off the 
beaches. 


During the first two weeks of the 
clean-up operation oil was trapped in 
booms and recovered by various sys- 

‘tems: floating pumps, rollers and hand 
bailers. Absorbent roller-recovery sys- 
tems were used, but they had a bad 
reputation with the oil company and 
with the Maritime Safety Agency. Can- 
adian-style ‘‘slick-lickers’” were used to 
good effect, but the capacity of holding 
tanks and disposal of recovered oil 
posed problems, as did mechanical 
failure due to the weight and thickness 

_of the oil slicks in harbours. 

_ By the time | arrived, the oil — having 

been carried across the Inland Sea — was 
a heavy sludge. The workers found that 
slick-lickers, floating pumps and other 
specific oil recovery gear were not as 
effective as removal of the sludge by 
long-handled bailers. It was found that 
one person could fill a 45-gallon drum 

‘in 20 minutes this way. At every harbour 

and fishing port, fishermen and their 

‘families bailed oil into drums that were 

carried away by trucks or barges. It 


sounds primitive, but it was effective, 
with minimal equipment costs. With the 
kind of manpower available in Japan, it 


was an excellent solution to the problem. 


An example of the amount of oil re- 
moved by local fishing families is that of 
the tiny harbour of Shimo Kasai, where 
840 drums were filled in a week by hand 
bailing. 

Ship and truck-based vacuum pumps 
were found to be effective also. In many 
cases it was possible to suck up the oil 
by driving a truck to the edge of a dock 
or jetty wall, and holding the nozzle of 
the pump in the oil. 

in Japan there is currently a very 
strong feeling, both in fishing and 
scientific communities, against the use 
of chemicals to handle oil spills. Fisher- 
men in the Inland Sea were absolutely 
adamant in their refusal to accept the 
use of dispersants, maintaining that the 
dispersed oil was all the more easily 
available to ocean plankton and that it 
was ingested by the plankton and then 
by fish with the result that the fish be- 
came tainted. 

At sea, the oil was trapped in booms, 
concentrated in a small area, and then 


pumped or bailed into tanks and drums. 
The amount of oil-sludge-water-debris 
recovered was prodigious. By January 
13, 13,500,000 gallons of oil and muck 
had been collected in Kagawa Prefec- 
ture alone, and operations in that area 
were by no means finished. 

The sludge was taken to a prefectural 
site near Banosu refinery, Kagawa. Bull- 
dozers dug pits 1.5 metres deep, and 
labourers lined the pits with plastic 
sheeting. The filled drums were un- 
loaded from barges and trucks by two 
cranes, and emptied into the pits. This 
was a temporary arrangement, and the 
whole problem of disposal is one which 
industry and government still have not 
solved. At the Banosu site | saw an 
accumulation of 10,000 full drums, ap- 
parently the result of three days’ work. 

These figures are confusing, but the 
important fact to be remembered in 
preparing for the eventuality of an oil 
spill is that if you spill one gallon of 
crude oil or Bunker C, you are going to 
recover at least five gallons of oil-sludge- 
water-debris. The two most heavily 
utilized pieces of equipment in this whole 
operation were the long-handled bailer 
and the empty 45 gallon drum. 

| think we can all do some soul search- 
ing. Would you stay away from home for 
the whole of the Christmas and New 
Year holidays, working to clean up a 
spill? From personal observations in 
Canada, | doubt that many of us could 
honestly say yes. 

There are opinions expressed in some 
quarters that oil on the sea does little 
harm. Some people in responsible posi- 
tions have expressed the view that “a 
few fish” don't really matter. This is not 
the kind of attitude which would enable 
Canada to handle a spill of the magni- 
tude of the Mizushima spill, which is, 
incidentally, one-third the size of the 
Torrey Canyon spill — the largest oil spill 
yet recorded. 

The Mizushima spill demonstrates 
that the art of oil-spill clean-up is still 
in its infancy, and that research into 
containment, recovery and disposal of 
oil must continue. It also shows that the 
first few hours of a spill are the most 
crucial, and that once into a big one, 


everybody is going to be involved. 

On January 14, | returned to Tokyo 
with a schedule of visits to government 
agencies to pay my respects, and a 
weekend schedule of sake drinking with 
old friends and relatives before flying 
back to Vancouver. A final note: my 
expense account fortwo weeks, includ- 
ing food, lodgings, incidentals and all 
travel fares in Japan, came to $497.41. 
| think it was worth it. 
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The risk of spills is doubling every year 
in Canada as oil refineries, chemical 
plants, pipelines, tankers and offshore 
oil developments increase in number. In 
1974, 651 oil spills of national signifi- 
cance were reported to Environment 
Canada. These totalled almost six million 
gallons of oil, which is a fraction of the 
oil that reaches the sea through rivers, 
sewage outfalls, and from ships de- 
ballasting, cleaning tanks, or pumping 
bilges while travelling adjacent to Cana- 
da’s territorial waters. The Department 
also received reports of 51 significant 
spills of other hazardous materials. These 
amounted to about 3,800 metric tons, 
and included chemicals, pulp and paper 
discharges, and mining and metallurgy 
wastes. 

Environmental impacts vary with the 
kind and quality of material spilled and 
the sensitivity of the spill location. Our 
weather presents some complications in 
that a variety of clean-up equipment 
and techniques is required to cope with 
the broad range of Canadian tempera- 
tures. 

Clean-up equipment has been stock- 
piled across Canada by the oil industry 
and responsible federal agencies. The 
Ministry of Transport contends with oil 
spills from ships, and Environment 
Canada advises MOT on the environ- 
mental hazards of spills, and responds 
to accidents involving land-based 
facilities. 

In 1972 the Environmental Emergency 
Branch of Environment Canada began 
coordinating the federal government's 
response to environmental emergencies. 
This Branch provides leadership, guid- 
ance and technical advice to other 
federal departments, the provinces and 
industry on contingency planning and 
operations. It trains field operators in 
new techniques and evaluates methods 
of detecting and controlling spills, 
recovering materials, and restoring a 
spill area. 

The National Environmental Emergency 
Centre in Hull, Quebec and five regional 
centres provide around-the-clock re- 
porting and alerting services. Four com- 
puter systems are used to provide scienti- 
fic and legal information, statistical data 


on previous spills, and to identify pol- 
lutants and pinpoint the location of 
suitable clean-up equipment. 

The National Centre of Spill Technol- 
ogy (COST) at the Canada Centre for 
Inland Waters in Burlington, Ontario is 
developing and testing oil spill clean-up 
equipment, materials — including dis- 
persants — and clean-up techniques. 

The developing National Contingency 
Plan for Environmental Emergencies will 
coordinate federal, provincial, municipal 
and industrial response capability. And 
in June 1974, Canada and the United 
States agreed to have the Ministry of 
Transport and the U.S. Coast Guard join 
forces to deal with environmental emer- 
gencies in areas such as the east and 
west coasts and the Great Lakes. 
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